A Mathematical Model of a DC Machine by Chuang, N
  
 
 
 
 
 
A MATHEMATICAL MODEL OF A DC MACHINE 
 
 
By 
 
Ning Chuang, B.E.(Hons), MIEAust, CPEng 
 
School of Engineering 
Submitted in fulfillment of the requirements for the degree of 
Master of Engineering Science (Research) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
UNIVERSITY 
OF TASMANIA 
 
2004 
  
 I
 
 
 
 
 
Statement of Originality 
 
I declare that this thesis presents my own original work and contains no material which 
has been accepted for a degree or diploma by any university or other institution, except by 
way of background information and duly acknowledged in the thesis, and to the best of my 
knowledge and belief no material previously published or written by another person, 
except where due acknowledgement is made in the text of the thesis. 
 
 
 
………………………………. 
 
 
Ning Chuang 
October 2004 
 
  
 II
 
 
 
Statement on Authority of Access 
 
 
This thesis may be made available for loan and limited copying in accordance with the 
Copyright Act 1968. 
 
 
 
………………………………. 
 
 
Ning Chuang 
October 2004 
School of Engineering 
University of Tasmania, TAS 7005 
Australia 
 
 
  
 III
 
ABSTRACT 
 
 
This research aims to determine how a mathematical model may predict the effects of a 
shorted and/or opened armature coil on a d-c machine. A mathematical model and a 
simulating computer were developed for a particular 0.375 kW d-c machine under both 
healthy and faulty conditions. 
 
The model was based on the coupled-coil theory, with a set of first order differential 
equations that were solved in the time domain. New techniques for measuring 
inductances on a particular d-c machine were implemented in order to acquire data for 
development of a simulation. The research found that measurements of armature current 
waveform, including commutator ripple, agreed quite well with the simulated waveform.  
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